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(57) Abstract: An air-bag (6) is provided mounted on that side edge (3) of a vehicle seat (1 ) which is remote from the adjacent door 
or side of the vehicle. The air-bag (6) when inflated extends forwardly of the side edge of the vehicle seal. A strap or stay (7) is 
provided having one end connected to the forward edge of the air-bag (8) and also connected part of the structure of the vehicle seat 
spaced towards the centre of the seat back relative to that part of the seat back carrying the air-bag (8). The strap or stay (7) initially 
ensures that the air-bag (8) extends forwardly* but on subsequent inflation of the air-bag the strap or stay may be partially wrapped 
around an occupant of the seat to retain the occtipant in position. 
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" AN AIR-BAG ARRANGEMENT" 

THE PRESENT INVENTION relates to an air-bag arrangement, and more 
particularly relates to an air-bag airangement incoiporated in a vehicle seat. 

It has been proposed previously to provide an air-bag airangement 
mounted on a vehicle seat, but, typically, such an air-bag airangement has been 
adapted to provide an inflated air-bag between an occupant of the seat and the 
adjacent door or side of the vehicle in the event that an accident should occur. 

Whilst such an air-bag airangement may provide a desired degree of 
protection, even with such an air-bag airangement there is a risk that in a side 
impact or roll-over situation where two adjacent seats in a motor vehicle are 
both occupied, the heads of the occupants of the seats may be brought together. 

Thus the present invention seeks to provide an improved air-bag 
anangement. 

According to this invention there is provided an air-bag airangement 
mounted in a vehicle seat and incoiporating an air-bag adapted to be inflated, 
the air-bag airangement being mounted within the stiucture of the vehicle seat 
at such a position that the air-bag, when inflated, will extend generally 
foi-wardly from a side part of the back-rest of the seat, the air-bag being 
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positioned on that side of the seat which is remote from the door or side of the 
vehicle. The air-bag arrangement is provided with a strap or stay, one end part 
of the strap or stay being secured to part of the air-bag and the other end of the 
strap or stay being connected to part of the structure of the vehicle seat. 

Preferably the air-bag is located so that at least part of the air-bag is 
substantially aligned with tlie centie of gravity of the torso of the occupant of 
the seat. 

Advantageously an inflatable chamber is mounted on the rest of the air- 
bag, the chamber extending upwardly from the air-bag when inflated. 

Conveniently the chamber is supported by a strap, the strap being 
secured to part of the air-bag and to part of tlie chamber. 

Preferably the air-bag is provided with at least one substantially U- 
shaped reinforcing element with bending rigidity, the at least one reinforcing 
element being attached to the air-bag. 

Advantageously the reinforcing element is made of a plastic material. 

Conveniently the reinforcing element is made of a metallic material. 

Advantageously the air-bag is mounted on a side part of the back-rest of 
the seat and the strap or stay is secured to pait of the structure of the back-rest 
of the seat which is towaids the centre of the back-rest relative to the said part 
of the back-rest on which the air-bag is mounted. Thus the strap or stay, the 
air-bag and the region of the vehicle seat between them defme a triangle when 
viewed from above when the air-bag is inflated. 
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Preferably the end of the strap or stay that is secured to the sti ucture of 
the vehicle seat is connected to part of the stixicture of the vehicle seat located 
between two side frame elements that constitute the frame-work supporting the 
back-rest of the vehicle seat. 

In one embodiment the said end of the stiap is connected to a sprung 
panel-work fonning the cendal part of the back-rest of the seat, the sprung 
panel-work being supported, by aims, on the side frame elements of the back- 
rest of the seat. 

In an alternative embodiment the end of the strap is connected to a 
mounting element mounted on one of the side frame elements fonning the 
back-rest of the seat. 

Preferably the mounting element is pivotally mounted to the back-rest of 
the seat. 

Conveniently die stiap is bifurcated, the bifurcated end portions of the 
stiap being secured to the air-bag, the non-bifurcated end of the strap being 
secured to the sti ucture of the back-rest of the seat. 

In order that the invention may be more readily understood, and so that 
further features thereof may be appreciated, the invention will now be 
described, by way of example, with reference to the accompanying drawings in 
which: 
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FIGURE 1 is a perspective view of a vehicle seat provided with a 
conventional air-bag, and an air-bag in accordance with the present invention, 
with both of the air-bags being shown in the inflated state. 

FIGURE 2 is a view corresponding to Figure 1 illustrating a modified 
embodiment of the invention, but with the conventional air-bag omitted, 

FIGURE 3 is an enlarged view of the air-bag of Figure 2, 

FIGURE 4 is a top horizontal sectional view through the back-rest of the 
seat of Figure 2, and 

FIGURE 5 is a view coiresponding to Figure 4 illustrating a modified 
embodiment of the invention. 

FIGURE 6 is a view illustrating a modified embodiment of the invention 
with an inflatable chamber mounted on the air-bag. 

FIGURE 7 is a simplified front view illustrating the embodiment of the 
invention described in Figure 6. 

FIGURE 8 is a view illustrating a modified embodiment of the invention 
with two reinforced surfaces attached to tlie air-bag. 

FIGURE 9 is a simplified fi-ont view illustrating the embodiment of the 
invention described in Figure 8. 

The concept of the invention is that an air-bag is provided which is 
mounted in the back of a vehicle seat, and which is adapted to be inflated in the 
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event that an accident should occur, the air-bag being provided in that side of 
the vehicle seat which is adjacent the centre line of the vehicle. The air-bag, 
when inflated, extends generally fomardly and thus the air-bag constitutes a 
banier between the occupant of the seat and the occupant of the next adjacent 
seat. In preferred embodiments the air-bag is provided with a stay which 
paitially embraces the occupant of the seat to help retain the occupant of the 
seat in position. 

Referring initially to Figure I of the accompanying drawings, a vehicle 
seat 1 is illustiated. The seat comprises a squab 2 and a back-rest 3, the back- 
rest 3 carrying a head-rest 4. 

The seat 1 is provided with a first air-bag 5 which is initially stored 
within the back-rest 3 of the seat. The air-bag 5 is adapted to be inflated in the 
event that an accident, such as a side impact or roll-over accident, is detected. 
The inflated air-bag then extends generally foi'wardly from the side edge of the 
back-rest of the seat and provides a degree of protection for the occupant of the 
seat. At least pan of the air-bag is aligned with the centie of gravity of the 
torso of the occupant of the seat. It is to be understood that the side air-bag 5 is 
located on that side of the seat which is adjacent the door or side of the vehicle 
in which the seat is mounted. As thus far described the seat and air-bag 
arrangement is conventional. 

The seat I is provided with a second air-bag 6, which fonns an air-bag 
in accordance widi the invention. The air-bag 6 is initially stored within the 
back-rest of the seat, and is mounted on a side pait of the back-rest. The air- 
bag 6 is adapted, on inflation, to extend generally fomardly from that side pajt 
of tlie back-rest 3 of the seat which is located adjacent die centi e line of the 
vehicle. At least pait of the air-bag is aligned with the centi e of gravity of the 
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torso of the occupant of the seat. A strap or stay 7 is provided which is 
connected to that pajt of the air-bag which, when the air-bag is inflated, 
constitutes the forward most end of the air-bag. The stay is also connected to 
pait of the structure of the seat, as will be described hereinafter in greater 
detail The part of the stiiicture to which the stay is connected is located 
towards the centie of the back-rest of the seat relative to the side part of the 
back-rest that canies the air-bag. The intention is that, as the air-bag inflates, 
the air-bag will initially extend fomardly and outwardly from the back-rest 3 of 
the vehicle seat. However, as the inflation process continues, the stay 7 will 
become tensioned, and the forward end of the air-bag 6 will then be drawn 
more inwardly. At this stage the air-bag, the stay and the part of the back-rest 
of the seat between the air-bag and the stay define a tiiangle, as viewed from 
above. As the air-bag 6 continues to inflate, so the stay 7 may be moved to a 
position in which it at least partially embraces an occupant of tlie seat to help 
maintain the occupant of the seat in position. 

In the embodiment shown in Figure I, the air-bag 6 may comprise an 
upper horizontally extending inflated chamber 8 and a lower horizontally 
extending inflated chamber 9. The region between the chambers 8 and 9 may 
be a non-inflated region, or may constitute a further inteimediate horizontally 
extending chamber. 

Figures 2 and 4 illustrates a modified embodiment of the invention. In 
this embodiment of the invention an air-bag 10 is provided which comprises a 
single rectangulaj* chamber provided with a centially located horizontal 
seam 11 (see Figure 3). The air-bag is mounted at a position which is 
equivalent to the position of the air-bag as described above. Thus the air-bag is 
provided on the side of the seat that is remote from the door on the side of the 
vehicle. 
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The seam 1 1 may be considered to divide the chamber of the air-bag 10 
into two horizontally extending parallel cells 12, 13. 

A strap or stay 14 is provided. The stiap or stay presents a first end 15 
which, as will be described hereinafter, is connected to part of the back-rest 3 
of the seat. The other end of the stay is bifurcated forming two relatively thin 
strap portions 16, 17. The stiap portion 16 is connected to the part of the air- 
bag 10 that will constitute the fomard-most end of the cell 12 and the stiap 
portion 17 is connected to that part of the air-bag 10 that will fonn the forward- 
most end of the cell 13. 

Figure 4 illustrates the back-rest 3 of the vehicle seat in section, whilst 
also showing the squab 2 of the vehicle seat. 

The back-rest 3 of the vehicle seat incorporates a frame, on which the 
remaining components of the seat are directly or indirectly mounted. A first 
vertical frame member 20 is provided on the left-hand side of the seat-frame 
and a second frame member 21 is provided on the right-hand side of the seat- 
frame. Mounted between the frame members 20, 21 is a conventional sprung 
panel 22 known as a "pullmaflex" panel. The panel 22 is supported by a 
plurality of horizontally extending metal arms 23, 24. The ann 23 has one end 
pivotally connected to the frame member 20 and has the other end engaging, in 
a hook-like manner, one edge of the panel 22. Similarly the ann 24 is pivotally 
connected, at one end, to die frame member 21. and has the other end engaging, 
in a hook-like manner, the opposite side of the panel 22. 

A biasing spring 25 is provided extending between the connection of the 
ann 23 and the panel 22, and a forward part of the frame element 20 of the 
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back-rest of the seat. This serves to bias the point of connection forwardly. 
Similarly, a further spring 26 is provided which extends between the point of 
connection between the arm 24 and the panel 22, and a forward part of the 
frame member 21. 

Thus the sprung panel 22 is biased forwardly by the springs 25, 26 
whilst being retained in position by the metal stiaps 23, 24. The entire 
stiucture is sunounded by appropriate padding and foam to constitute the back- 
rest 3 of the seat. As thus far described, the back-rest 3 is of conventional 
design. 

At this stage it is to be noted that the frame member 2 1 canies the air- 
bag 10. A generally vertically extending gas generator 27 is provided which is 
mounted on the frame element 21. The gas generator is initially contained 
within a housing (not shown) which contains the air-bag 10 in a folded state, 
and also the greater proportion of the stiap or stay 14. However, the end 15 of 
the stiap or stay 14 is connected to the edge of the sprung panel 22 that is 
engaged by the metal strap 24. 

Figure 4 illustiates the situation when the air-bag 10 has been inflated. 
Inflation occurs in response to a signal from an appropriate sensor which is 
responsive to a side impact or roll-over situation. As the air-bag begins to 
inflate it emerges from the side of the back-rest of the seat which is adjacent the 
centie line of the vehicle, and initially the air-bag moves outwardly generally 
laterally away from tlie seat. As the air-bag inflates tlie point where the 
fonvard ends of the sti ap portions 16, 17 move away from the point where the 
end region 15 of the sh ap is secured to the sti ucture of the back-rest of the seat. 
The effect of this is that the end of the air-bag where the strap portions 16 and 
17 aie secujed to the air-bag begins to move more forwardly of the vehicle. 
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Thus, as the air-bag inflates initially the air-bag moves generally outwardly, 
away from an occupant of the seat and with a component that extends laterally 
of the vehicle but then, under the influence of the strap 14, the forward end of 
the air-bag begins to move more forwardly of tlie vehicle, and Anally moves 
generally inwardly, transversely across the seat, so that the strap 14 is brought 
to a position in which it partially embraces the occupant of the seat. At least 
part of the air-bag is aligned with the centie of gravity of the occupant of the 
seat. 

The air-bag 10, when inflated, thus provides a physical banier between 
the occupant of the seat and the occupant of the next adjacent seat, thus 
minimising any risk that the heads of the occupants of the seats will engage 
each other. Also, the combination of the air-bag and the strap help retain the 
seat occupant in position during a side impact or roll-over situation. 

Figure 5 illustrates a modified embodiment of the invention in which the 
end 15 of the strap is not connected to a resiliently biased panel that fonns part 
of the back of the seat but, instead, is connected to an anchoring point 30 
present on an anchor plate 31 which is secured to the frame element 21 that 
foims the sti ucture of the back of the seat. In the described embodiment the 
anchor plate 31 is connected to the frame member 21 by means of a pivotal 
connection 32 to enable the plate element 3 1 to move rearwardly to the 
position 33 as shown in dotted lines. The plate element may thus move 
forwardly and rearwardly within the seat back as the padding of the seat moves 
when the seat is occupied. Thus the plate element will not be noticeable to an 
occupant of the seat. 

Figures 6 and 7 illustrate a inodifled embodiment of the invention in 
which an inflatable chamber 40 is mounted to the upper portion of the air-bag 
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10. The upper poition of the chamber 40 is secured to the air-bag 10 by a stiap 
4 1 . The strap 4 1 is connected by seams or adhesive means to the chamber 40 at 
one end and to the airbag 10 at the odier end. The chamber 40 is provided with 
a substantially circular cell 42 in the lower part of the chamber 40 thereby 
creating gas inlet apertures 43, 44 between the cell 42 and the wall of the air- 
bag 10. The shape of the anangement with the cell 42 and the apertures 43, 44 
stabilises the chamber 40, thereby helping the chamber 40 to "stand up", when 
inflated. During inflation of the air-bag 10 gas from the air-bag 10 will pass 
thiough the inlet apertures 43, 44 and inflate the chamber 40. The chamber 40 
will protect the head of an occupant in case of a side impact or a roll-over 
situation. The sti ap 4 1 may be mounted on the side of the air-bag 10 not facing 
the occupant of the seat in inflated condition, but it is prefened to mount the 
sdap 41 on the side of the air-bag 10 facing the occupant in inflated condition. 
The strap 41 will in the prefened embodiment hold the chamber 40 inwardly 
close to the occupant head for best protection when inflated. 

Figures 8 and 9 illustrate another modified embodiment of the invention 
in which a reinforcing element 50 is attached to the outer surface of the air-bag. 
The reinforced element 50 comprises two sheets 51, 52 of flexible material. 
The sheets 51, 52 may be attached to the air-bag 10 by adhesive means or/and 
may be mounted to the seat frame 21 at one end. The sheets 51, 52 have U- 
shaped profiles. Such a profile has bending rigidity that allows the sheets 51, 52 
and the air-bag 10 keeping a protecting shape even when subjected to forces. 
Therefore the U-shaped sheets 51, 52 provide the air-bag 10 with prefened 
stiength and stability in inflated condition. It is prefened to attach the sheets 
51, 52 to the side of the air-bag 10 facing the occupant in inflated condition, 
but the sheets 5 1, 52 may be attached to the side of the air-bag 10 not facing the 
occupant in inflated condition. The flexible material in the sheets 51, 52 are 
plastic, rubber, metal or any other flexible material. Since the material is 
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flexible the sheets 51, 52 may be rolled or folded with the air-bag 10 for 
storage. When rolled or folded the flexible material will become substantially 
flat but when the air-bag 10 inflates the flexible material will regain its U- 
shaped profile. The reinforcing element 50 may consist of one or more sheets 
of flexible material. TTiere might also be more than one reinforcing element 50. 

It is to be noted that the stiap 7 of the embodiment described in Figure 1 
will be connected to the back of the seat in a manner equivalent to that 
described with reference to the stiap 14 of Figures 2 to 4, or Figure 5. 

In the present specification "comprise" means "includes or consists of 
and "comprising" means "including or consisting of*. 

The featuies disclosed in the foregoing description, or the following 
claims, or the accompanying drawings, expressed in their specific fonns or in 
teiTOS of a means for peifonning the disclosed function, or a method or process 
for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 
fonns thereof. 
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CLAIMS: 

1. An air-bag arrangement mounted in a vehicle seat and incorporating an 
air-bag adapted to be inflated, the air-bag arrangement being mounted within 
the structure of the vehicle seat at such a position that the air-bag, when 
inflated, will extend generally forwardly from a side part of the back-rest of the 
seat, the air-bag being positioned on that side of the seat which is remote from 
the door or side of the vehicle, a strap or stay being provided, one end part of 
the strap or stay being secured to part of the air-bag and the other end of the 
strap or stay being connected to part of the sd ucture of the vehicle seat. 

2. An anangement according to Claim 1 wherein the air-bag is located 
sothat at least part of the air-bag is substantially aligned with the centie of 
gravity of the torso of the occupant of the seat, 

3. An aiTangement according to any preceding claim wherein an inflatable 
chamber is mounted on the rest of the air-bag, tiie chamber extending upwardly 
from the air-bag when inflated. 

4. An anangement according to Claim 3 wherein the chamber is supported 
by a strap, the strap being secured to part of the air-bag and to part of the 
chamber. 

5. An anangement according to any of the preceding claims wherein the 
air-bag is provided with at least one substantially U-shaped reinforcing element 
with bending rigidity, the at least one reinforcing element being attached to the 
air-bag. 
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6. An airangement according to Claim 5 wherein the reinforcing element is 
made of a plastic material. 

7. An arrangement according to Claim 5 wherein the reinforcing element 
ismade of a metallic material. 

8. All arrangement according to Claim 1 wherein the air-bag is mounted on 
a side part of the back-rest of the seat and the sti ap or stay is secured to part of 
the stiucture of the back-rest of the seat which is towards the centie of the 
back-rest relative to the said part of the back-rest on which the air-bag is 
mounted. 

9. An an angement according to Claim 1 or 8 wherein the end of the strap 
or stay that is secured to the sti ucture of the vehicle seat is connected to part of 
the structure of the vehicle seat located between two side frame elements that 
constitute the frame-work supporting the back-rest of the vehicle seat. 

10. An aiTangement according to Claim 9 wherein the said end of the sti ap 
is connected to a spmng panel-work fonning the central part of tlie back-rest of 
the seat, die sprung panel-work being supported, by anns, on the side frame 
elements of the back-rest of the seat. 

11. An arrangement according to Claim 9 wherein the end of the snap is 
connected to a mounting element mounted on one of the side frame elements 
foiTning the back-rest of the seat. 

12. An airangement according to Claim 1 1 wherein the mounting element is 
pivotally mounted to the back-rest of the seat. 
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13. An anangement acccrding to any one of Claims 1 or 8 to 12 wherein the 
strap is bifurcated, the bifurcated end portions of the strap being secured to the 
air-bag, the non-bifurcated end of the strap being secured to the structure of the 
back-rest of the seat. 
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